Abstract: Corrosion rate (Progressive) of mild steel (MS), zinc and aluminum have been determined under outdoor conditions of exposure at Valsad (South Gujarat) representing an urban atmosphere. Mild steel (MS), zinc and aluminium plates exposed during November 2005 indicates corrosion rate of 88, 33 and 1.4 mg/sq.dm for one month exposure period and 3668, 968 and 26.1 mg/sq.dm for mild steel, zinc and aluminium respectively for twelve months exposure period. Mild steel panels exposed vertically suffer less corrosion than those exposed at an angle of 45°. The resistivity towards the atmosphere was in the increasing order: mild steel < zinc < aluminium. Corrosion rate of these three metals was found more in rainy seasons than the rate of winter and summer season.
Introduction
Urban atmosphere have pollution from domestic fuel consumption, exhaust of motor vehicles, etc. resulting mainly in an increase in sulphur dioxide, sulphuric acid and dirt with a slight increase in CO 2 and chloride. Urban atmosphere is similar to rural atmosphere where there is little industrial activity, characterized by pollution composed mainly of SO x and NO x variety, from motor vehicles and domestic fuel emissions which with the addition of dew or fog, generate a highly corrosive wet acid film on exposed surfaces (deposition rate of SO 2 higher than 15 mg m -2 day -1 and that of NaCl lower than this value). The present study was carried out in an urban atmosphere under outdoor exposure at Valsad situated in South Gujarat.
Experimental
Test plates of mild steel, zinc and aluminium have the following chemical composition:
Progressive Corrosion Study of Metals like Mild Steel S481 a) Mild steel: C (0.038%), Mn (0.265%), S (0.015%), P (0.011%), Si (0.012%), Cr (0.021%), Mn (0.006%), Al (0.033%), Cu (0.011%), Sn (0.002%), Ni (0.0115%) and Fe-rest. b) Zinc: 99.39 % purity, Pb (0.03% Max), Cd (0.02% Max.) and Fe (0.01% Max.) c) Aluminum: 99.09 % purity and Si (0.53%). Test plates are individually mounted on a wooden rack. Special care has been taken that they were electrically insulated from surrounding metallic stand. The frame was placed in parallel outdoor fully exposed condition on the ground level making an angle of 45° towards the horizontal plane. Another set of mild steel (MS) panels were fully exposed vertically.
Twenty four specimens of each metal (mild steel, zinc and aluminium) were exposed at the same time (i.e. during November 2005). After completion of exposed period, the progressive weight loss of metal was determined. So, we get successive corrosion rates for one month, two months and three months up to twelve months. Similarly, another set was exposed during March 2006.
All tests were carried out in duplicate and mean of the two values were taken. After exposure period, test plates were wrapped in plastic bags and brought to the laboratory for cleaning. Different cleaning solutions were used to clean different metals. Clark's solution [1] [2] were used to remove rust from mild steel made by 2% Sb 2 O 3 (antimony oxide), 5% Sncl 2 (stannous chloride) in concentrated HCl (100 mL) at room temperature with constant stirring about 15-20 minutes. Zinc plates were derusted by 10% CrO 3 and about 0.2 g BaCO 3 in distilled water (100 mL) at 25 °C for about 2 minutes 3 . Corrosion products on aluminium plates were removed by using the solution of concentrated HNO 3 containing CrO 3 (chromic acid, 50 mg/lit) at a room temperature for about 10 minutes 4 .
Results and Discussion

Meteorological and pollution data
The average maximum and minimum temperature was found about 310 K and 291 K respectively. Relative humidity was higher than the critical humidity value (70%) for three months in 
Various exposure conditions
The corrosion rate of MS plates exposed to fully outdoor condition and partly sheltered condition from November 2005 to October 2006 indicates that the corrosivity is more in fully exposed condition (average 421 mg/sq.dm/month) than the partly sheltered condition (average 267 mg/sq.dm/month) ( Table 1) .
Zinc
The observation of first set of zinc metals exposed in winter months (i.e. November 2005) indicates that the corrosion rate increases progressively for the first four months (i.e. 
Conclusions
The resistivity towards the atmosphere was in the increasing order: mild steel < zinc < aluminium. So, we can say that aluminium or aluminium coated sheets would give better performance compared to mild steel or zinc.
